External relationships in the organizational innovation  by Barroso Simao, Lurdes et al.
AT
t
t
i
t
w
o
t
©
P
K
I
a
t
B
m
c
o
f
&
u
P
r
1
bAvailable  online  at  www.sciencedirect.com
http://www.revistas.usp.br/raiRAI Revista de Administração e Inovação 13 (2016) 156–165
External relationships in the organizational innovation
Lurdes Barroso Simao a,∗, Ricardo Gouveia Rodrigues b, Maria José Madeira b
a Universidade da Beira Interior, Covilhã, Portugal
b Universidade da Beira Interior, Faculty of Social and Human Sciences, Department of Business and Economics, Covilhã, Portugal
Received 13 August 2015; accepted 18 April 2016
Available online 16 June 2016
bstract
he empiric literature regarding on technological innovation suggests that cooperation has a highly positive effect on the performance of firms’
echnological innovation, however, very little is known about its impact on the organizational innovation. To fill this gap, the present study aims
o analyze the impact of the external relationships with business and science partners about the capacity of firms to introduce organizational
nnovation. To reach the objective proposed, a quantitative investigation was chosen, based on a sample of 684 firms. Data were obtained through
he inquiry CIS 2010 – Community Innovation Survey 2010. There came evident the external relationships established with business partners and
ith science partners on the performance of organizational innovation of the firms.
This study contributes for the development of the existent theory when analyzing the external relationships of firms and the innovating development
n the organizational level, considering that the investigation that has been carried out about innovation has been focused, in general, on the
echnological innovation.
 2016 Departamento de Administrac¸a˜o, Faculdade de Economia, Administrac¸a˜o e Contabilidade da Universidade de Sa˜o Paulo – FEA/USP.
ublished by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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In economies based in knowledge, innovation assumes itself
s a key factor of competiveness. Therefore, sources of informa-
ion and the knowledge as source of supreme innovation (Adams,
essant, & Phelps, 2006) determine the capacity that a company
ust possess to adopt necessary innovations, in time to reach
ompetitive advantage in the market.
A growing literature’s body that investigates the determinants
f innovation, identified the external relationships as a critical
actor of success in the introduction of innovations (Gellynck
 Vermeire, 2009; Gronum, 2012; Ozman, 2009). For this
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ldade de Economia, Administrac¸ão e Contabilidade da Universidade de São
aulo – FEA/USP.
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809-2039/© 2016 Departamento de Administrac¸a˜o, Faculdade de Economia, Admin
y Elsevier Editora Ltda. This is an open access article under the CC BY license (htteason, several studies have investigated the impact of coop-
ration with different kinds of partners in the firms’ innovator
erformance (Birkinshaw, Hamel, & Mol, 2008; Ganter &
ecker, 2013; Kang & Kang, 2010; Mol & Birkinshaw, 2009;
hou, 2012) having in consideration, for instance, that the coop-
ration with business partners allows the access to a base of
nowledge different from the established cooperation with sci-
nce partners.
Considering the typology used by Silva and Leitão (2009) and
aking in consideration the data obtained through the inquiry of
rms’ innovation – CIS.2010, the different kind of partners of
nnovation, were classified in two groups of partnership: busi-
ess and science.
Business partners include: clients, suppliers, other firms of
he group and competitors. Science partners include universities,
ther higher education institutions, research public institutions,
on-profitable private organizations and consulting firms.
It is notorious that the investigation about innovation has
een concentrated, generally, in the technological innovation,
istrac¸a˜o e Contabilidade da Universidade de Sa˜o Paulo – FEA/USP. Published
p://creativecommons.org/licenses/by/4.0/).
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hat is, innovation of product and/or of process (Pippel, 2014).
he emphasis in this kind of innovation is the result of an
nnovation concept of technological nature that has molded sci-
ntific investigation (OECD, 1997). Due to the investigation’s
volution about innovation has continuous growth and spread
n many fields of research including sociology, psychology,
usiness administration and public management (Damanpour
 Aravind, 2012), the concept of innovation has also changed
hroughout the last few years, into a wider perspective, includ-
ng non-technological innovation, such as organizational and
arketing innovation (OECD, 2005).
In these circumstances and considering that the external inter-
rganizational relationships have been underexplored while
eterminants of organizational innovation (Tether & Tajar, 2008)
t becomes necessary a deeper investigation, which examines the
ombined effect of cooperation and organizational innovation
n the capacity of firms to introduce innovation in the market
Mention, 2011). Indeed, it becomes pertinent a study in this
rea that evokes and analyses the national business scenery.
In this sequence and following the Oslo Manual (OECD,
005) this work focuses in organizational innovation and intends
o analyze if the external relationships established with the busi-
ess partners and with science partners, stimulate the business
nnovation capacity, in what organizational innovations is con-
erned, being its analysis focused in the study of manufacturing
nd service firms, located in Portuguese territory, between 2008
nd 2010.
In accordance with the foregoing objective as well as with
he research eyeliner parameters, it becomes a crucial issue
o which is necessary to find an answer: The external rela-
ionships with different kind of partners have impact on the
erformance of organization innovation? Therefore, to reduce
he sparse literature about the impact of cooperation in organi-
ational innovation, this study contributes for the development
f the theory already existent.
heoretical  framework
onceptual  model  proposal
The literature about innovation focuses, in general, in the
echnological innovation, that is, the innovation of the product
Brettel & Cleven, 2011; Nieto & Santamaría, 2007; Un, Cuervo-
azurra, & Asakawa, 2010) or of process (Tomlinson, 2010)
elated to the development of new technologies.
However, the last edition of the Oslo Manual (OECD,
005), enlarges the concept of innovation, including the non-
echnological innovation and, specifically in this study, the
rganizational innovation.
Initial contributions about the innovation in firms addressed
dministrative innovation (Damanpour & Evan, 1984;
amanpour, Szabat, & Evan, 1989; Damanpour, 1991; Ettlie &
eza, 1992) defined as innovational of organizational structure
nd on the practices of human resources. More recent studies
efer to innovation in management (Birkinshaw et al., 2008;
amel, 2006; Mol & Birkinshaw, 2009) or organizational
nnovation (Battisti & Stoneman, 2010; OECD, 2005).
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As posited by Damanpour and Aravind (2012) administra-
ive, management and organizational definitions considerably
verlap each other.
In this study is used a terminology and definition proposed
y OECD (2005, p. 51) which defines organizational innovation
s the “introduction of a new organizational method in business
ractice, in the organization of the workplace or, in the external
elations of the company”. The characteristics that distinguish
rganizational innovation from other organizational changes, are
ased in an organizational method never used before in the com-
any and also in the result of strategic decisions of the company’s
anagement.
In the organizational innovation framework it is important to
ighlight the impact of this kind of innovation in the performance
f firms (Camisón & Villar-López, 2014; Sapprasert & Clausen,
012). For instance, between the small and medium innovative
talian enterprises, the organizational change is one determinant
nnovative strategy for its growth (Morone & Testa, 2008). Also
or Masso and Vahter (2012) organizational innovation is very
mportant in the productivity improvements in the services sector
f intensive knowledge.
In this regard, organizational innovation is many times
ntended to reduce the administrative transaction costs, as well
s to improve the satisfaction in the work place.
In summary, the reduction on the acquisitions costs and the
ccess to non-transactional assets, such as the external knowl-
dge is the goal of the organizational innovation (OECD, 2005).
Literature about innovation includes the change of the con-
ept of innovation, from a technological approach to a wider
erspective, which includes the non-technological innovation
nd specifically the organizational innovation. This change
emands a detailed analysis of the firms’ external factors,
amely the relationships with different kind of partners.
According to the approach of inter-organizational innovation
elationships (Armbruster, Bikfalvi, Kinkel, & Lay, 2008), it is
onsidered that the external relationships with different partners
ffect, in an interaction way, the organizational innovation.
For example, for Birkinshaw et al. (2008) the adoption of
rganizational innovation results from the interaction of orga-
izations, Tether and Tajar (2008) identify the organizational
nnovation of cooperation as prominent in the non-technological
nnovation, as well as for Mol and Birkinshaw (2009) the access
o external knowledge sources affect positively the organiza-
ional innovation and Meuer (2014) outlines the important role
f the inter-company relations in the organizational innovation.
In this sense and according with the recommended by the
heory about the technological innovation, cooperation has a
ositive effect in the performance of this kind of innovation
n firms (Un et al., 2010). Even though there are differences
etween technological innovation and non-technological inno-
ation, particularly in the organizational innovation it can be
ssumed that the majority of the relevant arguments for the
echnological innovation, namely for the innovation of process
Ganter & Hecker, 2013), can also be applied in the organiza-
ional innovation (Mol & Birkinshaw, 2014). For instance, it
eems plausible that the access to external knowledge, as well
s the option of sharing costs and risks of an innovation process
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r yet, the access to external skilled labor, are arguments which
lso seem relevant to the organizational innovation.
In this sequence, and having in attention that the neces-
ary knowledge to organizational innovation is complex, tacit,
ormally it is not patentable (Ganter & Hecker, 2013), it is
diosyncratic to the context and system where it is raised and, it
s difficult to be transmitted (Birkinshaw & Mol, 2006; Wolfe,
994), it is crucial that the company obtains it from previous
dopters and integrates it in the whole organization (Damanpour
 Aravind, 2012).
In these terms and taking in consideration that the external
artners share the management knowledge that motivates the
doption of the firms’ organizational innovation (Birkinshaw
t al., 2008), specifically suppliers and clients, form a common
nd cooperation group of partners.
One of the motives mostly referred in the literature to col-
aborate with suppliers, is the access to knowledge (Romijn &
lbaladejo, 2002). Sharing knowledge between the company
nd its suppliers supports the process of interaction between
oth partners (Barratt, 2004), that is, on one hand firms need to
nderstand the requirements of its suppliers and, on the other
and, the suppliers must understand the needs of the firms they
upply. This kind of partners is particularly significant in the
nnovation process (de Faria, Lima, & Santos, 2010; Freel &
arrison, 2006).
In turn, clients as a major force in the organizational innova-
ion (Tether & Tajar, 2008), since the needs and wishes of clients
ay give valuable information (Tether, 2002), which encourages
rms to adopt new practices (Guler, Guillen, & Macpherson,
002).
In this sequence, cooperation with clients is particularly valu-
ble in the context of new technologies and/or complex products
Bogers, Afuah, & Bastian, 2010; Lilien, Morrison, Searls,
onnack, & Hippel, 2002; Tether, 2002) as it implicates the
evelopment of organizational innovations, especially intended
o intensify the vertical and lateral communication, that is, pro-
otes the exchange of knowledge between the company and its
lients, and also between its workers, with the purpose to spread
he ideas brought by those external agents and apply them on
he development of other kind of innovation (Foss, Laursen, &
edersen, 2011).
Knowledge from competitors is valuable for firms, since
ivals have similar needs in the innovation process (Lhuillery &
fister, 2009), whereby, cooperation with this kind of partners
ffers the opportunity to explore and establish the organizational
tructures of success of rivals (Pippel, 2014).
Cooperate with competitors can be dangerous due to the
ossibility of anticompetitive behaviors, however, it is possible
hen all face common problems, especially when these prob-
ems are out of the field of competition, for example the creation
f regulation of a sector (Tether, 2002).
In summary, business partners such as clients, suppliers and
ompetitors supply operational knowledge which is essential to
mprove the management processes (Al-Laham, Amburgey, &
aden-Fuller, 2010; Su, Tsang, & Peng, 2009), offer new ideas,
xamples of production and management processes (Brito,
rito, & Hashiba, 2014). That is, this kind of partners have the
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nformation about practices and technological processes, and
rms copy them through the implementation of management
ractices that they have adopted and become a group of reference
Mol & Birkinshaw, 2009).
Based on the considerations presented, it is indicated the
ollowing hypothesis:
ypothesis  1.  The relationships with business partners influ-
nce the propensity of firms to innovate in the organizational
evel.
Also private investigation institutions (consulting, laborato-
ies or private institutions of Research and Development (R&D))
nd public (public laboratories or other public organizations
ith R&D activities) represent alternative partners in coopera-
ion, while source of information and knowledge for innovation
Tether, 2002), besides, the cooperation is an opportunity to
hare the costs and risks related to the innovation projects
Hagedoorn, 2002). For instance, laboratory and scientific per-
onnel can be shared between the institution of investigation and
he company.
Contrary to the cooperation with other external agents, coop-
ration with public organizations does not represent commercial
isk, since it aims the creation of knowledge (Cassiman &
eugelers, 2002; Miotti & Sachwald, 2003). This kind of coop-
ration allows also the access to key personnel, namely teachers,
nvestigators, students, necessary to the efficient development of
he innovation activities (Azagra-Caro, Archontakis, Gutiérrez-
racia, & Fernández-de-Lucio, 2006; Link & Scott, 2005).
Other partners of cooperation of this study, frequently
escribed as growing motors, are universities (Laursen & Salter,
004), since they can provide top knowledge for the firms and,
n particular, the radical organizational innovation demands this
ind of knowledge (Pippel, 2014). Therefore, firms cooperate
ith universities and public institutions of R&D to access sci-
ntific knowledge, technical teams or, new technological options
Frenz & Ietto-Gillies, 2009; Hagedoorn, 1996), to develop new
kills or to reduce costs in its organizational structure or in its
echnical personnel (Borrell, 2005).
It is important to mention that, despite the pressure of inte-
ration of investigations and teaching activities of universities
n the business field, generally, these are not orientated to the
rms’ needs (Drejer & Jørgensen, 2005) nor their investigators
re subjected to restrictions of business terms (Pavitt, 2003).
Highlighted also, is the multidisciplinary perspective of uni-
ersities that leads to a wide variety of ideas and possible
nnovations (Henard & McFadyen, 2006) in the innovation of
roduct as well as in the firms’ process (Pippel & Seefeld, 2015).
egarding organizational innovation, Kim and Lui (2015) show
hat knowledge transmitted by business and science partners is
elevant to innovation.
Thus, it is important to know if the external relationships
stablished with these partners influence firms to innovate in the
rganizational level, indicating then the following hypothesis:ypothesis 2.  The relationships with science partners influ-
nce the propensity of firms to innovate in the organizational
evel.
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Control variables:
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Table 1
Methodological aspects of empirical research.
Analysis unit Firms
Population Codes 05 until 86 – SIC – Standard Industrial
Classification
Geographical area Portugal
Data collection Secondary data
CIS 2010 – Community Innovation Survey 2010
Date of data collection July 2011 to April 2012
Survey The survey was conducted by GPEARI –
Gabinete de Planeamento, Estratégia, Avaliac¸ão
e Relac¸ões Internacionais/Ministério da Ciência,
(Office of Planning, Strategy, Evaluations and
International Relations/Ministry of Science,
Technology and Higher Education), in
collaboration with INE – Instituto Nacional de
Estatística (National Institute of Statistics)
according to the methodological specifications
of EUROSTAT.
Analysis period 2008–2010
Stratification sample Size (number of employees)
Industry SIC codes-Rev.3-2007
NUTS II
Sample/response rate 684 Firms
Software statistic IBM SPSS Statistics (version 22)
Data analysis Exploratory data analysis
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iFig. 1. External relationships in organizational innovation.
Source: Own.
The hypothesis have subjacent the relation highlighted in the
onceptual model (Fig. 1) and will be object of empiric vali-
ation, being considered that, to such, the data obtained by CIS
010 – The Community Innovation Survey 2010.
ethodology
opulation,  sample  and  data
The data used in this research are secondary data, col-
ected through a survey based that consisted of a questionnaire
amed Community Innovation Survey 2010 – CIS 2010. In
ortugal, the survey was conducted by GPEARI/MCTES –
abinete de Planeamento, Estratégia, Avaliac¸ão e Relac¸ões
nternacionais/Ministério da Ciência, Tecnologia e Ensino Supe-
ior (Office of Planning, Strategy, Evaluations and International
elations/Ministry of Science, Technology and Higher Edu-
ation), in collaboration with INE – Instituto Nacional de
statística (National Institute of Statistics), according to EURO-
TAT’S methodological specifications (Eurostat, 2011) and
ased on the conceptual principles presented in the Oslo Manual
OECD, 2005).
The period of collection of data took place from July 2011
nd April 2012, however the period of reference to which they
efer to 2008 and 2010.
CIS 2010 supplies a set of general information about firms
industry, business group, volume of business, geographical
arkets); information about innovation (of product, process,
arketing and organizational); the factors that difficult the activ-
ties of innovation; as well as the objectives of innovation. This
nquiry also provides data about the identification of the kind of
artners which the firms cooperate with and its localization.
The target population in which the analysis focuses in,
ncludes firms based in Portuguese territory with at least 10
eople working for the manufacturing and service sectors con-
erning the Standard Industrial Classification (SIC) codes 05 to
6, (SIC Rev.3, 2007). The synthesis about the methodological
spects described, can be seen in Table 1.
The investigation focused in the external relationships under-
aken by firms in what concerns organizational innovation, there
re considered 684 firms which cooperated in the period between
008 and 2010. It is viewed that 78.7% of the firms innovated
t the organizational level, while 21.3% of the firms have not
ccomplished any kind of organizational innovation. Observing
he percentage values of innovating firms at the organizational
evel by sector, it is observed that the manufacturing and service
ectors fill 42.4% and 57.6% respectively, of innovating firms. In
t
t
sData modeling and statistical inferences
ource: Own.
hat dimension is concerned (number of employees) innovating
rms at the organizational level, 43.4% employ between 10 to
9 people; 29.7% have from 50 to 249 employees and 26.6%
ith 250 or more employees.
With regard to the relationships established with external
artners, it is registered that the major are the suppliers (63.4%),
ollowed by clients (57.8%), private institutions of R&D and
niversities (46.7%), public institutions of R&D (29%) and at
ast the competitors (25.7%).
ariables
ependent  variable  – organizational  innovation
In this study the dependent variable used is the organizational
nnovation that corresponds to the “introduction of a new orga-
izational method in business practices (including management
f knowledge), in the organization of the working place or in
he firms’ external relations” (CIS 2010:13), during a three-year
eriod (2008–2010).
ndependent  variables  –  business  and  science  partners
The set of data used concerning the period between 2008
nd 2010, contains information about the cooperation with sis
artners: (i) equipment suppliers, materials, components or soft-
are; (ii) clients or consumers; (iii) competitors or other firms
n the same industry; (iv) consultants, laboratories or private
nstitutions of R&D; (v) universities or other high education
nstitutions; and (vi) state laboratories or other public institu-
ions with R&D activity. These data were submitted to statistic
reatment of factorial analysis, with the purpose to identify pos-
ible associations between the observational variables, to be able
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Table 2
Retained factors.
Item Factor Commonality
Science partners Business partners
Suppliers 0.595 0.359
Clients 0.742 0.551
Competitors 0.708 0.536
Consultancy or private institutions of R&D 0.710 0.558
Universities 0.804 0.654
State laboratories with R&D activities 0.789 0.652
Eigenvalue 2.090 1.220
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sariance explained 34.8% 
ource: Own.
o define the existence of a latent common factor, not directly
bservable in between them.
Depending on the measuring scale of variables considered
nominal dictomous) there were used tetrathoric correlations
s measure of association of the variables considered in this
nalysis.
The extraction of factor(s) from the initial variables was car-
ied out through the major components method. To evaluate
he validity of the factorial analysis it was used the criteria of
aiser–Meyer–Olkin (KMO), observing KMO = 0.688, spheric-
ty test Bartlett = 486.433, p-value = 0.000.
It is shown in Table 2, the relational structure of the six coop-
ration partners analyzed in this study is explained by two latent
actors: “Science partners” and “Business partners” (Silva &
eitão, 2009).
The Table 2 show the factor weights of each item of 2
actors retained, and eigenvalues and percentage of variance
xplained following a factorial analysis with extraction factors
y the method of principal components, followed by a Varimax
otation.
The first factor shows high factorial weights in private and
ublic institutions of R&D, as well as universities, and explains
4.8% of the total variable. The second factor with high weights
n suppliers, clients and competitors explains 20.3% of the total
ariable (globally the two factors explain 55.2% of the total
ariable).
ontrol variables
There were chosen to be used on the control variables “higher
ducation”, “industry” and “size” of the company.
The firms’ human capital is very important, since the capac-
ty of a company to absorb external knowledge is deeply related
o its human capital (Cohen & Levinthal, 1990). A great pro-
ortion of skilled workers increases the ability of a company to
bsorb and explore the external knowledge to the organizational
nnovation. The main purpose of the categorical variable “higher
ducation” is to capture the company’s human capital depend-
ng on the percentage of people at service with or without higher
ducation, in 2010: “0” without higher education and “1” with
igher education.
Based on the explored literature organizational innovation
akes sense both in manufacturing and in services (Flikkema,
ansen, & Van Der Sluis, 2007), being therefore appropriate to
e
n
i20.3%
nalyze the industry present in this study, particularly at the
rganizational level. It was chosen to be used the control vari-
ble “industry”. In this investigation, the base of analysis of the
ndustry follows the SIC codes 05 to 86, (SIC Rev.3, 2007): “0”
anufacturing includes SIC codes 05 to 39 and “1” Services
rom SIC codes 46 to 86.
Lastly the company’s dimension is used in the majority of
tudies about innovation which can be closely related to inno-
ation (Arvanitis, 2008) or, on the other hand, the results can be
mbiguous (Koch & Strotmann, 2008). On organizational level,
he results of the studies of Gallego, Rubalcaba, and Hipp (2012)
nd Tether and Tajar (2008) show that innovation is particularly
elevant for small firms.
To measure the category “size” and taking as reference
he classification proposed in the Commission’s recommenda-
ion 2003/361/CE there were created three variables: “2” small
nterprise: 10–49 employees; “3” medium enterprise: 50–249
mployees and “4” big company with 250 or more employees.
able 3 shows the frequency and valid percentage of the variable
amples.
ogistic  model  for  organizational  innovation
Since the objective is to study the impact of external rela-
ions on the ability of Portuguese companies in the introduction
f organizational innovation, logistic regression presents itself
s an appropriate analytical technique to analyze whether exter-
al relationships established with business partners and science
artners (categorical independent variables) influence organiza-
ional innovation (dichotomous nominal dependent variable) in
ompanies.
Subsequently, we present below the equation of logistic
egression model of this study:
ogit(IO) = β0 +  β1P1 +  β2P2 +  β21FS  +  β31SA
+ β41DIM1 +  β42DIM2 + β43DIM3 +  εi
here IO  is Organizational Innovation, εi residuals, βi regres-
ion coefficients, Pi business and science partners, FS  higher
ducation, SA  industry, and DIMi size.
Logistic regression analysis revealed as the analytical tech-
ique suitable for the proposed conceptual model, since it
ncludes a categorical dependent variable (binary or dummy),
L. Barroso Simao et al. / RAI Revista de Administração e Inovação 13 (2016) 156–165 161
Table 3
Descriptive information of the variables.
Variables Description Frequency %
Organizational innovation Not innovate 146 21.3
Innovate 538 78.7
Suppliers The firm does not perceive as a cooperation partner 277 40.5
The firm perceives as a cooperation partner 407 59.5
Clients The firm does not perceive as a cooperation partner 317 46.3
The firm perceives as a cooperation partner 367 53.7
Competitors The firm does not perceive as a cooperation partner 515 75.3
The firm perceives as a cooperation partner 169 24.7
Consultancy or private institutions of R&D The firm does not perceive as a cooperation partner 388 56.7
The firm perceives as a cooperation partner 296 43.3
Universities The firm does not perceive as a cooperation partner 374 54.7
The firm perceives as a cooperation partner 310 45.3
State laboratories with R&D activities The firm does not perceive as a cooperation partner 504 73.7
The firm perceives as a cooperation partner 180 26.3
Higher education No 21 3.1
Yes 663 96.9
SIC codes Manufacturing 326 47.7
Services 358 52.3
Size (10–49) persons employed 305 44.6
(49–249) persons employed 203 29.7
≥250 persons employed 176 25.7
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 = 684.
nd categorical independent variables (Hair, Black, Babin, &
nderson, 2010) or predictors, also known as covariates, which
an be metric or nonmetric (Marôco, 2014).
nalysis  and  discussion  of  results
rganizational  innovation  model
From the research hypothesis to be tested declared in “Con-
eptual model proposal” section, we built a logistic regression
odel for organizational innovation, using data collected by the
IS in 2010, having obtained the model that is presented in the
able 4 as Model A.
Looking at the quality of Model A fit, the Nagelkerke’s
seudo-R2 value shows that the model explains 13.1% of the
ependent ‘s variable behavior. The chi-square test statistic has
 value of 60.650 with p  < 0.001. The statistic −2 log-likelihood,
ith a value of 648.647 supports the global significance of the
odel when compared to the null model. Still in the analysis of
able 4 and having used Wald’s test, it shows in Model A that the
ariables “Business Partner”, “Science Partner”, “Higher edu-
ation” and “Industry” are statistically significant, whereas the
ariable “Size” is not.
The analysis of the matrix of bivariate correlations shows low
orrelation (<0.40) between the independent variables, which
ndicates the absence of multicolinearity problems, since the
orrelations are less than 0.90 (Marôco, 2014).
Given that we proceeded to the exclusion of the variable
Size” and to analyze the possible changes to the significance of
o
She other variables and, on the other hand, there is also whether
here are changes to be registered in the global adjustment qual-
ty of the model. Thus, it elaborated a new model (Model B),
xcluding for this purpose the said variable. Regarding the fit
f Model B, we can see that Nagelkerke’s pseudo-R2 and the
roportion of correctly predicted cases do not change over the
revious model. Model B has a lower chi-squared test statistic
59.780), with an associated mean value test. There is however
n increase of the -2 log-likelihood statistic, without however
ffect the overall significance of the model. We should stress
hat all estimates of the regression parameters of the independent
ariables included in Model B are statistically significant.
We opted then for the removal of 46 cases, because of high
alues of standardized residuals, which led to an improvement
n the adjusted model (Model C).
Regarding the quality of the Model C fit, the Nagelkerke
seudo-R2 reveals that the independent variables included in
he model explain 35.8% of the dependent variable behavior. It
as a higher chi-square test statistic (148.696). The statistic −2
og-likelihood (405.374) supports the overall significance of the
odel compared to the null model. In the final model finds an
mprovement of predictive capacity (85.4%) of this model when
ompared with models A and B. The area of the Receiver Oper-
ting Characteristic (ROC) curve (c  = 0.851), indicates that the
djusted model has a good and statistically significant discrim-
nant capacity, so that it can carry out the analysis of estimates
f the final model, as well as the test of associated hypotheses.
In Model C, the explanatory variables Business Partner and
cience Partner are positive and significant. This indicates that
162 L. Barroso Simao et al. / RAI Revista de Administração e Inovação 13 (2016) 156–165
Table 4
Logistic regression of the external relations model for organizational innovation (logit).
Model A Model B Model C
Estimation of B Estimation of B Estimation of B (SE) Wald Exp (B)
Business partner 0.510*** 0.489*** 1.072 (0.168)*** 40.506 2.922
Science partner 0.325** 0.332** 0.533 (0.148)*** 13.025 1.703
Higher education 1.180** 1.258** 2.449 (0.612)*** 15.992 11.581
Industry 0.959*** 0.980*** 2.591 (0.359)*** 51.980 13.340
Size
10–49
50–249 0.185
≥250 0.203
Constant −0.273 −0.257 −1.054 (0.566)* 3.474 0.348
Nagelkerke’s Pseudo-R squared 0.131 0.130 0.358
Correctly predicted (%) 79.1% 79.1% 85.4%
Chi-square 60.650*** 59.780*** 148.696***
−2 Log likelihood 648.647 649.517 405.374
ROC curve area (p) 0.702*** 0.703*** 0.851***
n 684 684 638
Source: Own.
Notes: Method Enter; SE within parenthesis.
* p < 0.10.
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Table 5
Summary of results of the hypotheses of innovation model.
Variable Hypothesis Result
Business partner H1 Supported
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r** p < 0.05.
** p < 0.001.
ooperation with business and science partners have a positive
nd significant effect on organizational innovation, as indicated
y the point estimates of the parameters (1.072) and (0.533)
espectively. Also analyzing the marginal effects associated with
hese variables, it follows also that cooperation with such part-
ers endows the advantages of companies in organizational
nnovation. As such, it can be said that companies that establish
ooperative relationships with Business Partners and Science
artners have a superior advantage to other companies (2.922)
nd (1.703) respectively, to innovate the organizational level.
hus, they support the hypotheses H1 and H2, confirming the
esults of another test with the UK Data (Laursen & Salter, 2004),
hat show the use of business and science partners (competitors,
uppliers and customers, private research institutes and univer-
ities) and external sources of knowledge in their innovation
ctivities.
Comparing these results with the literature on technologi-
al innovations, (Brettel & Cleven, 2011; Nieto & Santamaría,
007) it was also found a positive and significant impact of
ooperation with business partners in developing new products,
hich suggests interaction and communication along the supply
hain.
The result of the cooperation with science partners have a
ositive impact on organizational innovation differs from work
n technological innovations, (Brettel & Cleven, 2011; de Faria
t al., 2010) wherein no significant contribution cooperation with
uch partners. This difference may stem from companies that
nnovate in product/process having internally qualified human
esources to organize and manage their activities; no need to
stablish relationships with these outside partners.
At the organizational level, Mol and Birkinshaw (2009)
ith data from the Community survey of UK Innovation 2001,
ound that business partners are important insofar as providing
t
n
ccience partner H2 Supported
ource: Own.
mportant sources of new ideas that can influence the introduc-
ion of organizational innovation. On the other hand, Ganter and
ecker (2013) tested the model of Mol and Birkinshaw (2009)
ith data from the German Community Innovation Survey 2005,
nd concluded that this type of partner is not significant in
he adoption of organizational innovation. Recently, Kim and
ui (2015) comparing the external cooperation partners show
hat business partners are relevant to organizational innovation,
owever, its influence is not significantly larger than the sci-
nce partners. Discrepancies in previous empirical results at the
rganizational level have roots in heterogeneous factors such as
he time lag of the studies, as well as countries with different
ational innovation systems, or also the competitive environ-
ent in which companies operate.
To summarize the results of the empirical study relating to
he organization innovation model Table 5 presents the results
f each hypothesis and the respective variable analysis.
onclusions,  limitations  and  suggestions  for  future
esearch
In recent years, the concept of innovation has changed from a
echnological approach to a broader perspective, including orga-
izational innovation. Given that little has been researched into
ooperation as a determinant of this type of innovation, this paper
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nvestigates the impact of external relationships established with
usiness partners and science partners in the performance of
rganizational innovation companies, contributing to the devel-
pment of the existing theory.
Given this context, the first part of the statistical analysis car-
ied out in this investigation was intended to empirically identify
he determinants that somehow control the variables of coopera-
ion: (i) suppliers; (ii) clients; (iii) competitors; (iv) consultants,
rivate institutions of R&D; (v) universities; and (vi) state labo-
atories with R&D activities. Following the analysis developed
wo factors: “Business Partner” and “Science Partners” identify-
ng structural relationships between variables. The second part
f the statistical analysis was designed to empirically identify the
ooperating partners that impact on organizational innovation of
he companies during the period under study (2008–2010), using
or this purpose the logistic regression model, given the charac-
eristic of the dependent variable (organizational innovation).
Results lead us to conclude that external relationships with
usiness partners have a positive impact on performance of orga-
izational innovation, in particular through new organizational
ractices such as vertical and lateral communication, rewards to
mployees for the acquisition and sharing of knowledge, inter-
ction and communication that allow introduce organizational
nnovations along the supply chain.
Cooperation with science partners also have a positive impact
n organizational innovation. External relationships established
ith these partners can be especially important for companies
hat do not have internally qualified staff in sufficient numbers
nd can provide access to relevant knowledge, which will enable
ompanies in the introduction of organizational innovations. In
his sense, the objective of collaboration with science partners
ay be the opportunity to get technical training for staff of
ompanies.
Besides the scientific staff also spending laboratories can be
hared between research institutions and companies.
However, it should be noted that the gap between research
niversities and the needs of companies can reduce the useful-
ess of cooperation between the partners.
In short, cooperation with science partners not only con-
ribute to the development of technological innovations, but also
rovides access to technical information to improve the organi-
ation of work and skills of company staff. This exchange may
nduce companies to introduce new methods of organization of
esponsibilities and decision-making, for example, use of new
ccountability systems for employees, team work, decentral-
zation, integration or disintegration services, training systems,
mong others.
The fundamental idea arising from this study is that cooper-
tion, regardless of the type of partner, is an important strategy
or companies to develop innovations at the organizational level.
n particular, when companies intend to carry out structural or
rganizational changes, it is recommended to collaborate in an
ntegrated fashion with partners. In addition, propose innova-
ions at the organizational level requires the external partner
nows the structure of companies in depth, as well as their ways
f organizing, for that, in these cases, the further integration of
artners in business activities is needed.istração e Inovação 13 (2016) 156–165 163
This study contributes to the development of existing theory
o analyze the external relationships of companies and break-
hrough performance at the organizational level, we answer that
he research that has been built on innovation has focused, in
eneral, technological innovation.
A first limitation and without doubt the most important result
f the lack of 2010 CIS data for some companies, which therefore
ere not included in the sample, which somehow conditioned
he results obtained, in particular with regard to the variable
rm size, there was the existence of 1.081 invalid responses,
elating to companies, in the database, indicated more than one
imensional level simultaneously. Still on the database, the use
f secondary data implied that the study was prepared in survey
unction CIS 2010.
Another delimitation of this study relates to the fact of not
aving carried out a qualitative study, particularly through case
tudies, in order to be able to further deepening of knowledge
bout the phenomenon of organizational innovation, as well as
ontact with other factors that could to be included in the analysis
odel.
It is suggested, for future research, the study of external
elationships established with business and science partners in
rganizational innovation in detail by manufacturing and service
ectors, not only to directly understand the intrinsic dynamics
f these industry groups, but also to clarify neglected aspects
nnovation.
onﬂicts  of  interest
The authors declare no conflicts of interest.
cknowledgements
NECE-UBI, R&D unit funded by the FCT – Portuguese
oundation for the Development of Science and Technology,
inistry of Education and Science, University of Beira Inte-
ior, Business and Economics Department, Estrada do Sineiro,
200-209 Covilhã, Portugal.
eferences
dams, R., Bessant, J., & Phelps, R. (2006). Innovation management measure-
ment: A review. International Journal of Management Reviews, 8(1), 21–47.
http://dx.doi.org/10.1111/j.1468-2370.2006.00119.x
l-Laham, A., Amburgey, T. L., & Baden-Fuller, C. (2010). Who is my part-
ner and how do we dance? Technological collaboration and patenting
speed in US biotechnology. British Journal of Management, 21, 789–807.
http://dx.doi.org/10.1111/j.1467-8551.2010.00689.x
rmbruster, H., Bikfalvi, A., Kinkel, S., & Lay, G. (2008). Organizational
innovation: The challenge of measuring non-technical innovation in large-
scale surveys. Technovation, 28(10), 644–657. http://dx.doi.org/10.1016/
j.technovation.2008.03.003
rvanitis, S. (2008). Explaining innovative activity in service industries: Micro
data evidence for Switzerland. Economics of Innovation and New Technol-
ogy, 17(3), 209–225. http://dx.doi.org/10.1080/10438590601004220
zagra-Caro, J. M., Archontakis, F., Gutiérrez-Gracia, A., & Fernández-de-
Lucio, I. (2006). Faculty support for the objectives of university-industry
relations versus degree of R&D cooperation: The importance of regional
absorptive capacity. Research Policy, 35(1), 37–55. http://dx.doi.org/
10.1016/j.respol.2005.08.007
1 Admin
B
B
B
B
B
B
B
B
C
C
C
D
D
D
D
d
D
E
E
F
F
F
F
G
G
G
G
G
H
H
H
H
H
K
K
K
L
L
L
L
M
M64 L. Barroso Simao et al. / RAI Revista de 
arratt, M. (2004). Understanding the meaning of collaboration in the supply
chain. Supply Chain Management: An International Journal, 9(1), 30–42.
http://dx.doi.org/10.1108/13598540410517566
attisti, G., & Stoneman, P. (2010). How innovative are UK firms? Evidence
from the fourth UK Community Innovation Survey on synergies between
technological and organizational innovations. British Journal of Manage-
ment, 21(1), 187–206. http://dx.doi.org/10.1111/j.1467-8551.2009.00629.x
irkinshaw, J., Hamel, G., & Mol, M. (2008). Management innovation. Academy
of Management Review, 33(4), 825–845.
irkinshaw, J., & Mol, M. (2006). How management innovation happens. MIT
Sloan Management Review, 47(4), 81–88.
ogers, M., Afuah, A., & Bastian, B. (2010). Users as innovators: A review,
critique, and future research directions. Journal of Management, 36(4),
857–875. http://dx.doi.org/10.1177/0149206309353944
orrell, R. J. (2005). Modificación del entorno y proceso innovador de las empre-
sas de servicios avanzados en Andalucía. Investigaciones Geográﬁcas, 37,
73–92. http://dx.doi.org/10.1017/CBO9781107415324.004
rettel, M., & Cleven, N. J. (2011). Innovation culture, collaboration with exter-
nal partners and NPD performance. Creativity and Innovation Management,
20(4), 253–272. http://dx.doi.org/10.1111/j.1467-8691.2011.00617.x
rito, L. A. L., Brito, E. P. Z., & Hashiba, L. H. (2014). What type
of cooperation with suppliers and customers leads to superior perfor-
mance? Journal of Business Research, 67(5), 952–959. http://dx.doi.org/
10.1016/j.jbusres.2013.07.015
amisón, C., & Villar-López, A. (2014). Organizational innovation as
an enabler of technological innovation capabilities and firm perfor-
mance. Journal of Business Research, 67(1), 2891–2902. http://dx.doi.org/
10.1016/j.jbusres.2012.06.004
assiman, B., & Veugelers, R. (2002). R & D Cooperation and Spillovers: Some
empirical evidence. The American Economic Review, 92(4), 1169–1184.
http://dx.doi.org/10.1257/00028280260344704
ohen, W., & Levinthal, D. (1990). Absorptive capacity: A new perspec-
tive on learning and innovation. Administrative Science Quarterly, 25(1),
128–152.
amanpour, F., & Evan, W. M. (1984). Organizational innovation and per-
formance: The problem of “organizational lag”. Administrative Science
Quarterly, 29, 392–409.
amanpour, F. (1991). Organizational innovation: A meta-analysis of effects
of determinants and moderators. Academy of Management Journal, 34(3),
555–590.
amanpour, F., & Aravind, D. (2012). Managerial innovation: Conceptions,
processes, and antecedents. Management and Organization Review, 8(2),
423–454. http://dx.doi.org/10.1111/j.1740-8784.2011.00233.x
amanpour, F., Szabat, K. A., & Evan, W. M. (1989). The relationship between
types of innovation and organizational performance. Journal of Management
Studies, 26(6), 587–601.
e Faria, P., Lima, F., & Santos, R. (2010). Cooperation in innovation activ-
ities: The importance of partners. Research Policy, 39(8), 1082–1092.
http://dx.doi.org/10.1016/j.respol.2010.05.003
rejer, I., & Jørgensen, B. H. (2005). The dynamic creation of knowl-
edge: Analysing public–private collaborations. Technovation, 25(2), 83–94.
http://dx.doi.org/10.1016/S0166-4972(03)00075-0
ttlie, J. E., & Reza, E. M. (1992). Organizational integration and pro-
cess innovation. Academy of Management Journal, 35(4), 795–827.
http://dx.doi.org/10.2307/256316
urostat. (2011). The Community Innovation Survey 2010 – Methodological
recommendations.
likkema, M., Jansen, P., & Van Der Sluis, L. (2007). Identifying neo-
schumpeterian innovation in service firms: A conceptual essay with a
novel classification. Economics of Innovation and New Technology, 16(7),
541–558. http://dx.doi.org/10.1080/10438590600918602
oss, N. J., Laursen, K., & Pedersen, T. (2011). Linking customer interaction
and innovation: The mediating role of new organizational practices. Orga-
nization Science, 22(4), 980–999. http://dx.doi.org/10.1287/orsc.1100.0584reel, M., & Harrison, R. T. (2006). Innovation and cooperation in the small firm
sector: Evidence from “Northern Britain”. Regional Studies, 40(4), 289–305.
http://dx.doi.org/10.1080/00343400600725095
Mistração e Inovação 13 (2016) 156–165
renz, M., & Ietto-Gillies, G. (2009). The impact on innovation per-
formance of different sources of knowledge: Evidence from the UK
Community Innovation Survey. Research Policy, 38(7), 1125–1135.
http://dx.doi.org/10.1016/j.respol.2009.05.002
allego, J., Rubalcaba, L., & Hipp, C. (2012). Organizational innovation in small
European firms: A multidimensional approach. International Small Business
Journal, 31(5), 563–579. http://dx.doi.org/10.1177/0266242611430100
anter, A., & Hecker, A. (2013). Deciphering antecedents of organizational
innovation. Journal of Business Research, 66(5), 575–584. http://dx.doi.org/
10.1016/j.jbusres.2012.02.040
ellynck, X., & Vermeire, B. (2009). The contribution of regional networks
to innovation and challenges for regional policy. International Journal of
Urban and Regional Research, 33(3), 719–737. http://dx.doi.org/10.1111/
j.1468-2427.2009.00887.x
ronum, S. (2012). The role of networks in small and medium-sized enterprise
innovation and firm performance. Journal of Small Business Management,
50(2), 257–282.
uler, I., Guillen, M. F., & Macpherson, J. M. (2002). Global competition,
institutions, and the diffusion of organizational practices: The international
spread of ISO 9000 quality certificates. Administrative Science Quarterly,
47, 207–232.
agedoorn, J. (1996). Trends and patterns in strategic technology partnering
since the early seventies. Review of Industrial Organization, 11(5), 601–616.
http://dx.doi.org/10.1007/BF00214825
agedoorn, J. (2002). Inter-firm R&D partnerships: An overview of major
trends and patterns since 1960. Research Policy, 31(4), 477–492.
http://dx.doi.org/10.1016/S0048-7333(01)00120-2
air, J., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multi-
variate data analysis (7th ed.). Pearson Prentice Hall. Retrieved from
http://library.wur.nl/WebQuery/clc/1809603
amel, G. (2006). The why, what, and how of management innovation. Harvard
Business Review, 72–84.
enard, D. H., & McFadyen, M. A. (2006). R&D knowledge is power. Research-
Technology Management, 49(3), 41–47.
ang, K. H., & Kang, J. (2010). Does partner type matter in R&D
collaboration for product innovation? Technology Analysis &
Strategic Management, 22(8), 945–959. http://dx.doi.org/10.1080/
09537325.2010.520473
im, Y., & Lui, S. S. (2015). The impacts of external network and
business group on innovation: Do the types of innovation matter? Jour-
nal of Business Research, 68(9), 1964–1973. http://dx.doi.org/10.1016/
j.jbusres.2015.01.006
och, A., & Strotmann, H. (2008). Absorptive capacity and innovation in
the knowledge intensive business service sector. Economics of Inno-
vation and New Technology, 17(6), 511–531. http://dx.doi.org/10.1080/
10438590701222987
aursen, K., & Salter, A. (2004). Searching high and low: What types of firms use
universities as a source of innovation? Research Policy, 33(8), 1201–1215.
http://dx.doi.org/10.1016/j.respol.2004.07.004
huillery, S., & Pfister, E. (2009). R&D cooperation and failures in innovation
projects: Empirical evidence from French CIS data. Research Policy, 38(1),
45–57. http://dx.doi.org/10.1016/j.respol.2008.09.002
ilien, G. L., Morrison, P. D., Searls, K., Sonnack, M., & Hippel, E. Von.
(2002). Performance assessment of the lead user idea generation process
for new product development. Management Science, 48(8), 1042–1059.
http://dx.doi.org/10.1287/mnsc.48.8.1042.171
ink, A. N., & Scott, J. T. (2005). Universities as partners in U.S. research
joint ventures. Research Policy, 34(3), 385–393. http://dx.doi.org/10.1016/
j.respol.2005.01.013
arôco, J. (2014). Análise estatística com o SPSS Statistics (6th ed.). Pêro
Pinheiro: ReportNumber, Lda.
asso, J., & Vahter, P. (2012). The link between innovation and productiv-
ity in Estonia’s services sector. The Service Industries Journal, 32(16),
2527–2541. http://dx.doi.org/10.1080/02642069.2011.600444ention, A.-L. (2011). Co-operation and co-opetition as open innovation prac-
tices in the service sector: Which influence on innovation novelty? Techno-
vation, 31(1), 44–53. http://dx.doi.org/10.1016/j.technovation.2010.08.002
dmin
M
M
M
M
M
N
O
O
O
P
P
P
R
S
S
S
T
T
T
U
W
research directions. Journal of Management Studies, 31(3), 405–431.
Zhou, W. (2012). Determinants and effects of research partnerships inL. Barroso Simao et al. / RAI Revista de A
euer, J. (2014). Archetypes of inter-firm relations in the implemen-
tation of management innovation: A set-theoretic study in China’s
biopharmaceutical industry. Organization Studies, 35(1), 121–145.
http://dx.doi.org/10.1177/0170840613495339
iotti, L., & Sachwald, F. (2003). Co-operative R&D: Why and with whom?
An integrated framework of analysis. Research Policy, 32(8), 1481–1499.
http://dx.doi.org/10.1016/S0048-7333(02)00159-2
ol, M. J., & Birkinshaw, J. (2009). The sources of management
innovation: When firms introduce new management practices. Jour-
nal of Business Research, 62(12), 1269–1280. http://dx.doi.org/10.1016/
j.jbusres.2009.01.001
ol, M. J., & Birkinshaw, J. (2014). The role of external involvement in the cre-
ation of management innovations. Organization Studies, 35(9), 1287–1312.
http://dx.doi.org/10.1177/0170840614539313
orone, P., & Testa, G. (2008). Firms growth, size and innovation
an investigation into the Italian manufacturing sector. Economics of
Innovation and New Technology, 17(4), 311–329. http://dx.doi.org/
10.1080/10438590701231160
ieto, M. J., & Santamaría, L. (2007). The importance of diverse collabo-
rative networks for the novelty of product innovation. Technovation, 27(6–7),
367–377. http://dx.doi.org/10.1016/j.technovation.2006.10.001
ECD. (1997). The measurement of scientiﬁc and technological activities: Pro-
posed guidelines for collecting and interpreting technological innovation
data (2nd ed.). Oslo, Paris: OECD.
ECD. (2005). The measurement of scientific and technological activities. In
Oslo Manual. Guidelines for collecting and interpreting innovation data
(3rd ed.). Paris: OECD EUROSTAT.
zman, M. (2009). Inter-firm networks and innovation: A survey of lit-
erature. Economics of Innovation and New Technology, 18(1), 39–67.
http://dx.doi.org/10.1080/10438590701660095avitt, K. (2003). . The process of innovation (Vol. 44 (89)).
ippel, G. (2014). R&D cooperation for non-technological innovations.
Economics of Innovation and New Technology, 1–20. http://dx.doi.org/
10.1080/10438599.2013.871167istração e Inovação 13 (2016) 156–165 165
ippel, G., & Seefeld, V. (2015). R&D cooperation with scientific institutions: A
difference-in-difference approach. Economics of Innovation and New Tech-
nology, 1–15. http://dx.doi.org/10.1080/10438599.2015.1073480
omijn, H., & Albaladejo, M. (2002). Determinants of innovation capability in
small electronics and software firms in southeast England. Research Policy,
31(7), 1053–1067.
apprasert, K., & Clausen, T. H. (2012). Organizational innovation
and its effects. Industrial and Corporate Change, 21(5), 1283–1305.
http://dx.doi.org/10.1093/icc/dts023
ilva, M., & Leitão, J. (2009). Cooperation in innovation practices among
firms in Portugal: Do external partners stimulate innovative advances?
International Journal of Entrepreneurship and Small Business, (7),
391–403.
u, Y. S., Tsang, E. W. K., & Peng, M. W. (2009). How do internal capabilities
and external partnerships affect innovativeness? Asia Paciﬁc Journal of Man-
agement, 26(2), 309–331. http://dx.doi.org/10.1007/s10490-008-9114-3
ether. (2002). Who co-operates for innovation, and why: An empirical analysis.
Research Policy, 31(6), 947–967.
ether, B. S., & Tajar, A. (2008). The organisational-cooperation mode of inno-
vation and its prominence amongst European service firms. Research Policy,
37(4), 720–739. http://dx.doi.org/10.1016/j.respol.2008.01.005
omlinson, P. R. (2010). Co-operative ties and innovation: Some new
evidence for UK manufacturing. Research Policy, 39(6), 762–775.
http://dx.doi.org/10.1016/j.respol.2010.02.010
n, C. A., Cuervo-Cazurra, A., & Asakawa, K. (2010). R&D collaborations
and product innovation. Journal of Product Innovation Management, 27(5),
673–689. http://dx.doi.org/10.1111/j.1540-5885.2010.00744.x
olfe, R. (1994). Organizational innovation: Review, critique and suggestedChina’S emerging market. Contemporary Economic Policy, 30(1), 129–147.
http://dx.doi.org/10.1111/j.1465-7287.2010.00242.x
